Infections with other species such as Trichuris, Oxyuris, or Ascaris were relatively rare in the troops studied (less than 1 per cent), and filariasis has only rarely been acquired by white soldiers in the Solomons or other areas where these troops had been in combat or in training. (See next section for station lists.) There were no clinical signs of filariasis among the many thousands of admissions from the 25th and 43d Divisions to the 39th General Hospital. Further evidence was gathered by Captain Henry Brody and Captain J. D. Thomas, who performed skin tests with potent Dirofilaria (and also Trichina) antigens on 40 hospitalized patients with eosinophilia of 6 per cent or more. All of these were negative except for one positive reaction to the Dirofilaria extract in an individual who had hookworm ova in his stools. This man had no clinical signs or symptoms of filariasis.
Source of the data: The data, which encompass more than 25,000,eosinophile counts, were obtained at the 39th General Hospital in New Zealand as follows:
1. By reviewing the duplicate requisition slips (8, 479 in number) containing hematological data of patients in the hospital from 7 February, 1943, to 15 November, 1943. These patients had been continuously evacuated directly from the Solomons combat area during that time. 2 . By performing eosinophile surveys on masses of troops from the 25th and 43d Divisions when these came to New Zealand late in 1943 and early in 1944. After the middle of November 1943 New Zealand became a rest area for these divisions and the 39th
General Hospital was used chiefly as a station hospital and rehabilitation center. The 25th Division, after a training period in Hawaii, had fought on Guadalcanal from approximately the first of January to the 9th of February, 1943 , and on New Georgia or nearby islands in the upper Solomons from the end of June to the middle of October 1943. They were evacuated to the New Zealand rest area beginning in November 1943. The 43d Division, after training in Florida and intermediate stops at New Zealand (November 1942), New Caledonia (3 months), Guadalcanal (2 weeks), and Russell Islands (time varies with unit), entered heavy combat on New Georgia in June 1943. This campaign was officially over on 15 October, 1943 .
The troops were sent to New Zealand in February 1944. The counts on members of the 25th Division number 6,084 and on those of the 43d, 10,685. They were made by trained teams of laboratory tech-382 nicians working in cooperation with the administrative sections of the Divisions who prepared rosters and otherwise assured a smooth flow of representative material.
3. By correlating the results of the eosinophile counts and stool examinations on a proportion of the men in each of the two groups just defined. In the first group the correlation was made on the patients in the hospital between 7 February, 1943, and 15 May, 1 943 (table 1 ) . In the second (routine survey) group of individuals 24  80  89  26+  1 3  87  100  35+  9  100  100 These data were obtained on patients in the 39th General Hospital between 7 February, 1943, and 15 May, 1943, chiefly during the month preceding the latter date when a special effort was made to obtain specimens of feces from as many individuals as possible with eosinophilia of 8 per cent and over. Forty-one of the individuals were discovered during the period from 16 April, 1943, to 15 May, 1943, and 9 had been found previously. Four of these 50 men had eosinophile levels of less than 8 per cent. Forty-four of the feces specimens contained hookworm ova and 6 contained larvae of S. stercoralis. The method employed was the direct examination of warm specimens and saline centrifugates (Kofoid and Barber). Eosinophile percentages are presented as cumulative data, i.e., the group "8+ per cent" includes all of those below it in the left hand column.
This table presents correlation data only on individuals with eosinophilia and it does not give adequate information on the incidence of positive stools among those without eosinophilia. Data on the latter point, based on routine examinations of random samples of a non-hospitalized population, are presented in table 2.
* Here, and elsewhere in this paper, "positive stool" is meant to indicate one containing hookworm ova, or Strongyloides larvae, unless otherwise specified.
at their encampment the findings in 516 stool examinations were correlated with the eosinophile counts of the same men obtained independently (table 2) .
YALE JOURNAL OF BIOLOGY AND MEDICINE
Correlation of eosinophilia and hookworm disease or strongyloidosis: Although the demonstration of the etiological agent is obviously the best diagnostic evidence of any disease, eosinophilia .has nevertheless proved to be an excellent criterion of the existence of hookworm or Strongyloides infection among troops evacuated from the Solomon Islands. The evidence for this is outlined in the succeeding paragraphs. In what follows, "positive stool" is defined as one containing hookworm ova or the larvae of Strongyloides. Table 1 presents the results of a correlation made on patients in the hospital, using the saline centrifugation technique of Kofoid and Barber. The details are presented in the legend that accompanies the table. The correlation is excellent, particularly at the higher levels of eosinophilia and when more than one stool is examined.
Further data, based on much larger numbers, but with the stool examination by the simpler saline flotation technique without centrifugation, are presented in table 2. Here the results of a single stool examination are correlated with those of a single eosinophile count. Of the men of the 43d Division on whom eosinophile levels had been obtained at their encampment in the New Zealand rest area 516 submitted stool specimens that were examined independently. In the table the results are grouped according to whether the stools were positive or negative; 139 specimens contained hookworm ova and 377 were negative. Again the eosinophile levels (column 1, table 2) are stated as cumulative data, that is, the group "6+" includes all of the groups below it in column 1, etc.
It is clear from table 2 that the population which had the higher incidence of eosinophilia had the greater proportion of positive stools. Thus the veterans of the 169th Regiment had 23.8 per cent of individuals with eosinophile levels in excess of 5 per cent (Group I, column 5) and 13.7 per cent (34/248) with positive stools, and the 172nd had 55.9 per cent of eosinophilic men and 39.2 per cent (105/268) with positive stools. Both types of data were derived on the basis of a single examination. On this basis, the presence of eosinophilia seems to be a more sensitive criterion than is the actual demonstration of the ova in the stools. The greater sensitivity of the eosinophilia criterion in this group of individuals is based on the following facts:
1. Many individuals were so recently infected that oviposition in the intestine may not have begun, even though the eosinophilia was at a high level. 0-5000
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CHART 1. The data in this chart are presented as percentages of all leukocyte and differential oounts and are based on numbers of examinations rather than number of patients. Fwour cumulative groups are established depending on eceinophile level, Group I including all of the others, Group II including Groups III and 1V. etc. The total height of any column represents the percentages of counts for that month at the eosinophile level of the particular group. The key to the data concerning leukocyte counts is given in the insert; again the reference is to total counts for the month. These form a relatively large proportion of the infected population where more recent infection has not occurred. This finding enhances rather than vitiates the usefulness of the eosinophilia survey as an diodeuale, the same that predominated in the present series of observations. It is interesting to note that eosinophilia was still manifest at the end of a year of observation and after repeated treatments with caprokol and CC14.
Since among troops in the South Pacific area the correlation between eosinophilia and hookworm infection is strong, the obvious advantages of the eosinophile criterion as a measure of the latter within one year after infection are:
1. Greater ease,"-speed, and convenience of obtaining a large mass of data.
2. Greater sensitivity in detecting recently acquired infection. Epidemiology of hookworm infection among troops in the South Pacific: Hookworm infection is largely acquired during combat. Its extent is governed 'by the duration of combat and by the use of former native or enemy bivouac areas. The 25th Division, which went through both the Guadalcanal and New Georgia campaigns, had a much higher incidence of eosinophilia than did the 43d, which had the experience only of the latter (Chart 2). Furthermore, the relative position of the various types of units is remarkably similar when they are arranged according to las,t mentioned was the only group not on New Georgia itself where most of the hookworm infection of the 43d Division was acquired, as indicated below. According to the report of the Surgeon, 25th Division, "Japanese bivouac areas occupied by the troops were: Lanmbu Lambu, Vella La Vella-3d Bn, 35th Infantry Zieta, New Georgia-2nd and 3d Bns, 27th Infantry Enogai, New Georgia-ist Bn, 27th Infantry Kolombangara-Ist Bn, 27th Infantry.
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The camp at Zieta had also been a native village previously. The men had only shelter halves between themselves and the ground. The only mess gear carried by each man was one spoon, which could not be properly washed. The hands, likewise, were not washed when water had to be packed in." A close parallelism of eosinophile level and duration of combat exposure is brought out in the 43d Division:
a. The 172nd Infantry Regiment, which had been in the active 399 the tropical islands of the Pacific rather than from the original seeding in the American troops is the fact that the majority of hookworms recovered after treatment of these soldiers are of the A. duodenale species, which is very rare in the United States (Figs. 1-4 ). This species diagnosis was proved of each worm in a total of 886 recovered from 10 individuals under treatment in the hospital as part of a special clinical and parasitological study carried out by Major J. N. D'Esopo, Captain J. M. Thompson, and Lieutenant C. A. Hannum. In this group no Necator was found, although they had been identified in this laboratory occasionally in the past. Degree of infection: That the infection among these troops generally is light is indicated by the fact that Stoll egg counts averaged between 400 and 8000 per cc. Among 12 hospitalized individuals selected for the special study mentioned in the preceding paragraph, however, 2 had egg counts of 29,200 and 70,100, respectively, probalbly indicating6' 7 a worm burden of 300 and 700, respectively. According to some4 a Stoll coun't of approximately 2,600 ova per cc. is likely to be associated with symptoms. In all, 508 Stoll counts were made on these 12 patients before, during, and after anthelminthic treatment. The correlated laboratory and clinical study will be reported separately by D'Esopo, Thompson, and Hannum.
Symptomatology: For the purposes of this report it is sufficient to state that the vast majority of infected individuals complained of no symptoms. Where they existed at all, the complaints were usually of epigastric pain. Only 5 cases of true hookworm disease with profound anemia and the associated signs and symptoms, otherwise unexplained, were encountered among over 600 men who were proved to have the infection by demonstration of the ova. Table 13 indicates that, in general, the SUmlmary and conclusions 1. In certain areas of the South Pacific eosinophilia has been closely correlated with recently acquired hookworm or Strongyloides infection; consequently its detection has served as a convenient and rapid tool for the investigation of the natural history and epidemiology of these conditions.
2. Even light infections may be associated with a marked eosinophilia during the first 4 months. Consequently, before drawing conclusions concerning the significance of the eosinophilia many stool examinations may be necessary to demonstrate the ova or larvae, even if sufficient time has elapsed for oviposition to have taken place in the intestine.
3. Study of large numbers of hospital patients continuously evacuated fromm the islands has shown that peaks of eosinophilia and leukocytosis occur between 3 and 4 months after infection, 'but the eosinophilia is probably still useful as a criterion of hookworm or Strongyloides infection as much as one year later.
4. Hookworm infection as indicated by eosinophilia has been widespread among combat troops in the islands of the South Pacific, although severe hookworm disease is rare. 5 . The infection affects chiefly front-line infantry soldiers, is in the main acquired during com'bat, is proportional in extent to the duration of the fighting, and is increased by the use of native or captured enemy bivouac areas. 6 . Ancylostoma duodenale has been the common species in troops infected in the islands of the South Pacific.
7. Biological cure, using tetrachlorethylene, has been difficult to attain, even in lightly infected individuals. 8 . Continued re-exposure of the large number of men already involved, as by further campaigning in heavily seeded areas, or a decline in the quality or amount of the diet, may convert subclinical infection into disease of military importance.
